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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a nnotor-driving unit that easily 
discriminates normal and abnormal of the unit itself. 
SOLUTION: In the driving unit of a SR motor 1, coil currents 11 to 13 of the 
motor 1 are detected by current sensors 23 to 25, and peak values Vp1 to Vp3 of 



output-voltage signals V1 to V3 of the current sensor 23 to 25, i.e., current-peak 
values Ip1 to Ip3, are held by a peak-hold circuit 34. Then, a CPU 35 
discrinninates nornnal and abnormal of the motor-driving unit itself based on the 
current-peak values Ip1 to Ip3. At least one of the current-peak values Ip1 to Ip3 
gets abnormal when the unit is abnormal, and thereby normal and abnormal of 
the unit can be easily discriminated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The power source which can control the output current for being 
motorised equipment for making a motor drive, and supplying a current to said 
motor, The control circuit which controls said power source so that the current 
detected by the current sensor which detects the current which flows on said 
motor from said power source, and said current sensor is in agreement with a 
target current value, Motorised equipment equipped with the peak hold circuit 
holding the maximum of the current detected by said current sensor, and the 
judgment circuit which judges whether said motorised equipment is normal based 
on the current maximum held by said peak hold circuit. 
[Claim 2] Said judgment circuit is motorised equipment according to claim 1 
judge that is [ said motorised equipment ] unusual when the difference of the 
current maximum held by said peak hold circuit and said target current value 
exceeds the value defined beforehand. 

[Claim 3] Said motor is what rotates Rota by switching two or more coils wound 
around the stator one by one, and driving them. Said power source It is an 
inverter power source or a converter power source, and the current of two or 
more phases is supplied to said two or more coils of said motor, respectively. 
Said current sensor It is prepared corresponding to each phase and the current 
of the phase of correspondence is detected. Said control circuit Said power 
source is controlled so that the current detected by each current sensor is in 
agreement with said target current value. Said peak hold circuit It is prepared 
corresponding to each current sensor, and the maximum of the current detected 
by the current sensor of correspondence is held. Said judgment circuit When the 
difference of the current maximum held in at least one peak hold circuit in two or 



more peak hold circuits and tlie current nnaxinnunn held in other peak hold circuits 
exceeds the value defined beforehand, judge with said motorised equipnnent 
being unusual. Motorised equipnnent according to claim 1. 
[Claim 4] Said motor is what rotates Rota by switching two or more coils wound 
around the stator one by one, and driving them. Said power source It is an 
inverter power source or a converter power source, and the current of two or 
more phases is supplied to said two or more coils of said motor, respectively. 
Said current sensor It is prepared corresponding to each phase and the current 
of the phase of correspondence is detected. Said control circuit Said power 
source is controlled so that the current detected by each current sensor is in 
agreement with said target current value. Said peak hold circuit It is prepared 
corresponding to each current sensor, and the maximum of the current detected 
by the current sensor of correspondence is held. Said judgment circuit The 
difference of the current maximum held in at least one peak hold circuit in two or 
more peak hold circuits and the current maximum held in other peak hold circuits 
exceeds the 1st value defined beforehand. And it is motorised equipment 
according to claim 1 judge that is [ said motorised equipment ] unusual when the 
difference of the current maximum held in at least one peak hold circuit and said 
target current value exceeds the 2nd value defined beforehand. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the nnotorised 
equipment which controls a power source so that the current which flows on a 
motor from a power source is in agreement with a target current value about 
motorised equipment. 
[0002] 

[Description of the Prior Art] Conventionally, motorised equipment is used in 
order to control the torque of a motor, a rotational frequency, etc. The current 
which flows on a motor from a power source is detected by the current sensor, 
and a power source is controlled by this motorised equipment so that that current 
detection value is in agreement with a target current value. 
[0003] 

[Problem(s) to be Solved by the Invention] With such motorised equipment, when 
abnormalities occur in the circuit which detects whether the current detection 
value reached the target current value, for example, the current which flows on a 
motor does not become a target current value from a power source, but target 
torque will not be able to be outputted, or pulsation of a motor will occur and the 
property of a motor will deteriorate. 

[0004] However, with conventional motorised equipment, since a means to detect 
whether such abnormalities occurred was not established, unless the drive 
condition of a motor became unusual clearly, it was not understood whether the 
abnormalities of motorised equipment itself occurred. 

[0005] So, it is offering the motorised equipment which can judge easily whether 
the motorised equipment of the main purpose of this invention itself being normal. 
[0006] 

[Means for Solving the Problem] The power source which can control the output 



current for the motorised equipment concerning tinis invention being nnotorised 
equipnnent for nnal<ing a nnotor drive, and supplying a current to a nnotor, Tlie 
current sensor wliicli detects the current which flows on a motor from a power 
source, and the control circuit which controls a power source so that the current 
detected by the current sensor is in agreement with a target current value. It has 
a peak hold circuit holding the maximum of the current detected by the current 
sensor, and the judgment circuit which judges whether motorised equipment is 
normal based on the current maximum held by the peal< hold circuit. 
[0007] Preferably, a judgment circuit judges with motorised equipment being 
unusual, when the difference of the current maximum and the target current 
value which were held by the peak hold circuit exceeds the value defined 
beforehand. 

[0008] Moreover, a motor rotates Rota preferably by switching two or more coils 
wound around the stator one by one, and driving them. A power source is an 
inverter power source or a converter power source, and supplies the current of 
two or more phases to two or more coils of a motor, respectively. A current 
sensor detects the current of the phase of correspondence established 
corresponding to each phase. A control circuit controls a power source so that 
the current detected by each current sensor is in agreement with a target current 
value. A peak hold circuit is prepared corresponding to each current sensor, and 
the maximum of the current detected by the current sensor of correspondence is 
held. A judgment circuit judges with motorised equipment being unusual, when 
the difference of the current maximum held in at least one peak hold circuit in two 
or more peak hold circuits and the current maximum held in other peak hold 
circuits exceeds the value defined beforehand. 

[0009] Moreover, a motor rotates Rota preferably by switching two or more coils 
wound around the stator one by one, and driving them. A power source is an 
inverter power source or a converter power source, and supplies the current of 
two or more phases to two or more coils of a motor, respectively. A current 
sensor is prepared corresponding to each phase, and detects the current of the 



phase of correspondence. A control circuit controls a power source so that the 
current detected by each current sensor is in agreennent with a target current 
value. A peak hold circuit is prepared corresponding to each current sensor, and 
the maximum of the current detected by the current sensor of correspondence is 
held. A judgment circuit exceeds the 1st value as which the difference of the 
current maximum held in at least one peak hold circuit in two or more peak hold 
circuits and the current maximum held in other peak hold circuits was determined 
beforehand. And when the difference of the current maximum and the target 
current value which were held in at least one peak hold circuit exceeds the 2nd 
value defined beforehand, it judges with motorised equipment being unusual. 
[0010] 

[Embodiment of the Invention] Drawing 1 is the circuit block diagram showing the 
configuration of the driving gear of the switch TORERAKU wardrobe motor (SR 
motor is called hereafter) 1 by the gestalt of 1 implementation of this invention. 
This motorised equipment is equipped with a dc-battery 5, an inverter 10, and a 
controller 30 in drawing 1 . 

[001 1] The SR motor 1 is used as a driving source of an electric vehicle. The SR 
motor 1 includes the cylinder-like stator 2 and Rota 3 of the shape of a cylinder 
established free [ rotation ] in the stator 2, as shown in drawing 2 . Six salient 
poles 2a-2f are formed in the inner circumference section of a stator 2 at equal 
intervals. Four salient poles 3a-3d are formed in the periphery section of Rota 3 
at equal intervals. When two salient poles (for example, 2c, 2f) of a stator 2 and 
two salient poles (for example, 3b, 3d) in Rota 3 counter, other two salient poles 
3a and 3c in Rota 3 are located between salient pole 2a of a stator 2, 2b, and 2d 
and 2e. Coils 4a-4c are wound around two salient poles 2a and 2d and 2b which 
a stator 2 counters, and 2e, 2c, and 2f in common, respectively. 
[0012] If a current 11 is passed to coil 4a, the salient poles 2a and 2d of a stator 2 
will serve as an electromagnet, and the salient pole ( drawing 2 3a, 3c) in Rota 3 
of the near will be attracted. If a current 12 is passed to coil 4b, salient pole 2b of 
a stator 2 and 2e will become an electromagnet, and will attract the salient pole 



( drawing 2 3b, 3d) in Rota 3 of tlie near. If a current 13 is passed to coil 4c, the 
salient poles 2c and 2f of a stator 2 will serve as an electronnagnet, and will 
attract the salient pole ( drawing 2 3c, 3a) in Rota 3 of the near. Therefore, Rota 
3 can be rotated at a desired rotational frequency by passing the currents 11-13 of 
a three phase circuit one by one in Coils 4a-4c synchronizing with rotation of 
Rota 3. 

[0013] Returning to drawing 1 , the SR nnotor 1 contains resolver la for detecting 

the rotation condition of Rota 3. The output signal of resolver la is given to a 
controller 30. The currents 11 -13 of the three phase circuit for SR motor 1 are 
generated by the inverter 10. 

[0014] An inverter 10 includes the gate insulation-type bipolar transistors (IGBT) 
1 1-16 which are switching transistors, diodes 17-22, current sensors 23-25, and 
the IGBT drive circuit 26. Both the collectors of transistors 11-13 are connected 
to the positive electrode of a dc-battery 5, each ennitter is connected to the one 
side ternninal of Coils 4a-4c, respectively, and each base is connected to the 
IGBT drive circuit 26. The collector of transistors 14-16 Is connected to the 
another side ternninal of Coils 4a-4c, respectively, each ennitters of both are 
connected to the negative electrode of a dc-battery 5, and each base is 
connected to the IGBT drive circuit 26. 

[0015] Both the anodes of diodes 17-19 are connected to the negative electrode 
of a dc-battery 5, and each cathode is connected to the ennitter of transistors 1 1 - 
13, respectively. The anode of diodes 20-22 is connected to the collector of 
transistors 14-16, respectively, and each cathodes of both are connected to the 
positive electrode of a dc-battery 5. Current sensors 23-25 detect currents 11-13, 
respectively, and output the voltage signals VI -V3 of the level according to a 
detection value. 

[0016] The IGBT drive circuit 26 makes each of transistors 1 1-16 a flow or un- 
flowing according to the control signals phil 1-phi16 from a controller 30. 
Moreover, the IGBT drive circuit 26 answers shutdown signal phiSD from a 
controller 30, and makes transistors 11-16 un-flowing compulsorily. 



[0017] If transistors 1 1 and 14 flow, a current II will flow fronn the positive 
electrode of a dc-battery 5 to the negative electrode of a dc-battery 5 through a 
transistor 1 1 , coil 4a, and a transistor 14. If a transistor 1 1 is un-flowing, based 
on the energy accunnulated in coil 4a, the circulating current 11 will flow fronn coil 
4a to a transistor 14 and diode 17. Moreover, if a transistor 14 is un-flowing, 
based on the energy accunnulated in coil 4a, the circulating current II will flow 
fronn coil 4a to diode 20 and a transistor 11. The circulating current II is 
decreased according to the passage of time. Therefore, by controlling the tinning 
of each a flow / not flowing, it can be set as the target current value It of a 
request of the current II which flows to coil 4a, as a result the torque of the SR 
nnotor 1 can be controlled. [ of transistors 11 and 14 ] The currents 12 and 13 
which flow in Coils 4b and 4c are controlled sinnilarly. 

[0018] A controller 30 contains the resolver processing circuit 31 , A/D converters 
32a-32c, the IGBT drive CPU 33, the peak hold circuit 34, and systenn control 
CPU35. 

[0019] The resolver processing circuit 31 changes the output signal of resolver 
la into the digital signal which shows the engine speed of the SR nnotor 1, and 
gives it to the IGBT drive CPU 33 and systenn control CPU35. A/D converters 
32a-32c change the analog output signals VI -V3 of current sensors 23-25 into a 
digital signal, respectively, and give them to the IGBT drive CPU 33. 
[0020] The IGBT drive CPU 33 generates the wave-like control signals phil 1- 
phi16 whose each of currents 11-13 corresponds with the target current value It 
based on the resolver processing circuit 31 and the signal fronn A/D converters 
32a-32c, and gives thenn to the IGBT drive circuit 26. Moreover, the IGBT drive 
CPU 33 answers a shutdown instruction fronn systenn control CPU35, and gives 
shutdown signal phiSD to the IGBT drive circuit 26. 

[0021] Drawing 3 is a timing diagram which shows the currents 11-13 which flow in 
Coils 4a-4c. Currents 11-13 are made into the time amount [ every ] sequential 
target current value It according to the rotational frequency of Rota 3. 
[0022] Here, it becomes a value with the current II smaller than the target current 



value It which actually flows to coll 4a as it is shown in drawing 4 , when it judges 
with the current 11 having reached It although the part which judges whether the 
level of the current 11 in the IGBT drive CPU 33 reached the target current value 
It was out of order and the current II was snnaller than It. 

[0023] On the contrary, when a current II beconnes a bigger value than It and the 
failure part judges with the current II having reached It, as shown in drawing 5 , 
the current II which actually flows to coil 4a beconnes a bigger value than the 

target current value It. If such abnormalities occur, it not only cannot attain target 
torque, but pulsation of torque will occur and the property of a motor 1 will 
deteriorate. 

[0024] So, with this motorised equipment, it consists of a peak hold circuit 34 and 
a part of system control CPU35, and the judgment means forjudging whether 
motorised equipment itself is normal is established. 

[0025] The peak hold circuit 34 holds the peak value ****1.****3 of the output 
voltage signals VI -V3 of current sensors 23-25, and gives it to system control 
CPU35. That is, the peak hold circuit 34 contains diodes 41-43, capacitors 44-46, 
and resistance elements 47-49, as shown in drawing 6 . Diodes 41-43 are 
connected between the input nodes 34a-34c and the output nodes 34d-34f, 
respectively. Capacitors 44-46 are connected between the output nodes 34a-34f 
and Rhine of the touch-down potential GND, respectively. Parallel connection of 
the resistance elements 47-79 is carried out to capacitors 44-46, respectively. 
[0026] The output voltage signals VI -V3 of current sensors 23-25 are given to 
the input nodes 34a-34c, respectively. Capacitors 44-46 are charged by the peak 
value ****i-****3 of the output voltage signals VI -V3 of current sensors 23-25, 
respectively. The charge of capacitors 44-46 discharges through resistance 
elements 47-49, respectively. The capacity value of capacitors 44-46 and the 
resistance of resistance elements 47-49 are set up so that it may charge for a 
short time and capacitors 44-46 may discharge by predetermined time. Peak 
value ****i-****3 is given to system control CPU35 through the output nodes 34d- 
34f. 



[0027] System control CPU35 calculates target torque value based on the signal 
fronn the shift lever of a car, an accelerator, a brake, etc., and the signal fronn the 
resolver processing circuit 31, and gives it to the IGBT drive CPU 33 in quest of 
the target current value It still more nearly required in order to attain the target 
torque value. Moreover, system control CPU35 judges whether motorised 
equipment is normal based on the peak value ****i-****3 of the output voltage 
signals V1-V3 of the current sensors 23-25 held by the peak hold circuit 34. 
Moreover, system control CPU35 answers a signal from a brake, and gives the 
shutdown instruction for stopping the SR motor 1 to the IGBT drive CPU 33. 
[0028] Drawing 7 is a flow chart which shows judgment actuation of system 
control CPU35. Actuation of this motorised equipment is explained according to 
this flow chart. Currents 11-13 are supplied to the coils 4a-4c of the SR motor 1 
from a dc-battery 5 and an inverter 10, and the SR motor 1 drives. The engine 
speed of the SR motor 1 is detected in resolver la and the resolver processing 
circuit 31, and is given to CPUs 33 and 35. Moreover, the coil currents 11-13 are 
detected by current sensors 23-25, and AID conversion is carried out by A/D 
converters 32a-32c, and they are given to the IGBT drive CPU 33. 
[0029] The target current value It is generated by system control CPU35 based 
on the rotational frequency of the signal from a shift lever, an accelerator, a brake, 
etc., and the SR motor 1 etc. The IGBT drive CPU 33 controls the timing of a flow 
/ not flowing so that each of the coil currents 11-13 is in agreement with the target 
current value It. [ of the transistors 1 1 -1 6 of an inverter 1 0 ] 
[0030] Moreover, the peak value ****i.****3 of the output voltage signals V1-V3 
of current sensors 23-25 is held in the peak hold circuit 30, and is given to 
system control CPU35. As shown in drawing 7 , system control CPU35 
calculates the peak value Ip1-lp3 of currents 11-13 at step SI from the peak value 
****1-****3 of the output voltage signals VI -V3 of current sensors 23-25, and 
reads the current peak value Ip1-lp3. 

[0031] Subsequently, system control CPU35 is step S2, and distinguishes 
whether following formula (1) - (6) is satisfied. 



[0032] 

|lp1-lp2|<la1-(1) 
I Ip2-lp3|<la1 - (2) 
I Ip3-lp1|<la1 - (3) 
I Ip1-lt|<la2 - (4) 
I Ip2-lt|<la2 - (5) 
I Ip3-lt|<la2 - (6) 

However, Ia1 and Ia2 are abnormality decision values (for exannple, 30A). 
[0033] That is, systenn control CPU35 is step S2, and distinguishes whether the 
difference between the current peak value Ip [ Ip1-] 3 is snnaller than the 
predeternnined value Ia1, and the difference of each of the current peak value 
Ip1-lp3 and the target current value It is snnaller than the predeternnined value Ia2. 
[0034] Subsequently, when it judges with nnotorised equipment being normal at 
step S3, and was not [ satisfied / with step 82 / of formula (1) - (6) /, system 
control CPU35 was distinguished, ] satisfied with step S2 of formula (1) - (6) and 
it distinguishes, it judges with motorised equipment being unusual by step S4. 
The judgment result that motorised equipment is unusual is reported to the 
operator of an electric vehicle by an alarm tone and the alarm lamp. 
[0035] Drawing 8 is a timing diagram which shows the peak value Ip1-lp3 of the 
currents 11-13 which flow in Coils 4a-4c. The judgment with normal motorised 
equipment is performed at the time of day t1 , t2, and t3 of arbitration, after the 
rotational frequency of the SR motor 1 exceeds a predetermined value. When 
motorised equipment is normal, it is set to Ip1=lp2=lp3=lt, and all of formula (1) - 
(6) are satisfied. 

[0036] As it is shown in drawing 9 when motorised equipment is not normal for 
example, although it becomes Ip2=lp3=lt<lp1 and a formula (2), (5), and (6) are 
satisfied, a formula (1), (3), and (4) are not satisfied. 

[0037] in addition, since only the relation between any one current value among 
currents 11-13 and target current value It can be detected as shown in drawing 10 
when there is no peak hold circuit 34, only by 1 time of the detection result, it 



comes out to judge whether motorised equipment is normal, and it is not required. 
[0038] In addition, it does not restrict to this, only when satisfied with the gestalt 
of this operation of all of formula (1) - (6), it judged with motorised equipment 
being normal, but as long as formula (1) - (3) is filled, you may judge with 
motorised equipment being normal, and as long as formula (4) - (6) is filled, you 
may judge with motorised equipment being normal. 
[0039] Moreover, with the gestalt of this operation, although the inverter 10 
generated the currents 11-13 of a three phase circuit, a converter may generate. 
[0040] It should be thought that the gestalt of the operation indicated this time is 
[ no ] instantiation at points, and restrictive. The range of this invention is shown 
by the above-mentioned not explanation but claim, and it is meant that all 
modification in a claim, equal semantics, and within the limits is included. 
[0041] 

[Effect of the Invention] As mentioned above, with the motorised equipment 
concerning this invention, it judges by the judgment circuit whether motorised 
equipment is normal based on the current maximum which held the maximum of 
the current which detected the current which flows on a motor from a power 
source by the current sensor, and was detected by the current sensor by the 
peak hold circuit, and was held by the peak hold circuit. Therefore, since the 
current maximum held by the peak hold circuit becomes unusual when motorised 
equipment is unusual, it can judge easily whether motorised equipment is normal. 
[0042] Preferably, a judgment circuit judges with motorised equipment being 
unusual, when the difference of the current maximum and the target current 
value which were held by the peak hold circuit exceeds the value defined 
beforehand. Therefore, since the difference of current maximum and a target 
current value becomes larger than a predetermined value when motorised 
equipment is unusual, it can judge easily whether motorised equipment is normal. 
[0043] Moreover, two or more current sensors detect preferably the current of 
two or more phases which flow on a motor from a power source. Two or more 
current maximums detected by two or more current sensors are held by two or 



more peak hold circuits. A judgment circuit When the difference of the current 
maximum held in at least one peak hold circuit in two or more peak hold circuits 
and the current maximum held in other peak hold circuits exceeds the value 
defined beforehand, it judges with motorised equipment being unusual. Therefore, 
since the difference of the current maximum held in at least one peak hold circuit 
and the current maximum held in other peak hold circuits becomes larger than a 
predetermined value when motorised equipment is unusual, it can judge easily 
whether motorised equipment is normal. 

[0044] Moreover, two or more current sensors detect preferably the current of 
two or more phases which flow on a motor from a power source. Two or more 
current maximums detected by two or more current sensors are held by two or 
more peak hold circuits. A judgment circuit The difference of the current 
maximum held in at least one peak hold circuit in two or more peak hold circuits 
and the current maximum held in other peak hold circuits exceeds the 1st value 
defined beforehand. And when the difference of the current maximum and the 
target high current value which were held in at least one peak hold circuit 
exceeds the 2nd value defined beforehand, it judges with motorised equipment 
being unusual. Therefore, since the difference of the current maximum which the 
difference of the current maximum held in at least one peak hold circuit and the 
current maximum held in other peak hold circuits became larger than a 
predetermined value, and was held in at least one peak hold circuit, and a target 
current value becomes larger than a predetermined value when motorised 
equipment is unusual, it can judge easily whether motorised equipment is normal. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit block diagram showing the configuration of the driving 
gear of SR motor by the gestalt of 1 implementation of this invention. 
[Drawing 2] It is drawing for explaining the configuration and its actuation of SR 
motor shown in drawing 1 . 

[Drawing 3] When the motorised equipment shown in drawing 1 is normal, it is 
the timing diagram which shows the currents 11-13 given to SR motor from an 
inverter. 

[Drawing 4] When the motorised equipment shown in drawing 1 is unusual, it is 
the timing diagram which shows the currents 11-13 given to SR motor from an 
inverter. 

[Drawing 5] When the motorised equipment shown in drawing 1 is unusual, they 
are other timing diagrams which show the currents 11-13 which flow on SR motor 

from an inverter. 

[Drawing 6] It is the circuit diagram showing the configuration of the peak hold 
circuit shown in drawing 1 . 

[Drawing 7] It is the flow chart which shows judgment actuation of system control 
CPU shown in drawing 1 . 

[Drawing 8] It is the timing diagram which shows the current peak value Ip1-lp3 

when the motorised equipment shown in drawing 1 is normal. 

[Drawing 9] It is the timing diagram which shows the current peak value Ip1-lp3 

when the motorised equipment shown in drawing 1 is unusual. 

[Drawing 10] It is the timing diagram which shows the example of a comparison 



of the gestalt of this operation. 
[Description of Notations] 

1 SR IVIotor, 2 Stator, 2a-2F, 3a-3D Salient Pole, 4a - 4c coil, 5 A dc-battery, 10 
An inverter, 11-16 Gate insulation-type bipolar transistor, 17-22, 41-43 Diode, 23- 
25 Current sensor, 26 An IGBT drive circuit, 30 A controller, 31 Resolver 
processing circuit, 32a-32c An A/D converter, 33 The IGBT drive CPU, 34 A peak 
hold circuit, 35 System control CPU, 44-46 A capacitor, 47-49 Resistance 
element. 
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S^U-^'flVp 1-Vp 2-t^r^5t.mj)iLt-^fflI p 
1~I p3^b-^':^-;t'K[llS&34T'^ii^L. 
g^b-^'ffll p l-^I p3ta'3-l^T^-^»^ag 
#c*^iE;t*^S*^^ C P U 3 5 T-flSt-l. o ^-^ffit&g 

€?]ilb-^'fi I p 1 - 1 p 3 1?) 5 
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mz X -^xumtifzVMM±imzm-:^\ ^TifriB^-^ 

m^z X -oxm^titzmmm^mtrnm u m^Him t 
mt^^bb^ib ^iifzmmi tzm^i^zmm^e-mmm 

[11^113] mm^-fii. x^~fi,zmm^Kfzm. 

lulBMtPHIIiSJi. ^w&^y^\<zx->xm&Wz%Wi 
mmmmmmi^z-m-t i. o izmmmwrnt. 

^i^ti. nmmm'ty^i,zx-3xmiii^tifzw^i<^» 
=Sr< t i^i-:>(7)'t°-^:r^~jimmzumtifzmmc 

mmmim'^xh i. ^w^E-t i. , i ^ztmcD^t- 

wn^A }v^mmmtx%%mth ; 1 i -^.rn-^ 

friBmiigtt, A yr^~^m&±fz\i^yrs~^mM,xh 
-^xmt^^-'p m\%mmy ^ a Mz^K^Kmmo-y 

mm<%-^ y^\t . ^M\<zmhx%m^Aixnmnm 

iuiEM«0if^a. ^^&'^y^\,zx-^xm^^fifzn:^^ 
fmimwmmz-mh x o ^zmmmmmmL. 
luiE ^■ m%ii . ^mii-^ y^^zn& ixm. 
^f^ti. M&(^m^i^y^izx-)xmiii^tifz'mm.ff:>m 



±mkm<^ t Tt^-zt- F mmzim^fitzwm^m. 
k (Dm^'f^m iyfifzm K^mmt. t^-^^i^tc < k 
i i-:><Di;~^^^~}\^mmzmmtifz'mm±mk 

mmmm^Mkcomt^^ibm ^iifzm2comimt 
fzmMzmn^-nm'^m.im'^x-hi k ws-ri. . 
tmm 1 ^zim<^^~^m$mm. 

[000 1] 

immm-t^^ m^m ] ; ffmmn^-^mmmm^z 
t-iii-i> J: 0 ^zmmmmti^-^mimmm-t 

[00 02] 

m\mti>fz^'t~^mmmm\^^fix^^h. 
^~^wmmwx\t. %m-^^~'^\izwM%wf% 

[0003] 

mmm^Lii o k-rmm] zcoxo^j:=e~^m) 
mmxit. fzkummmmmmmmimzwmifz 

t'^fj-mw,-ti iz mi]<^fkifzi§^ii . mm^^ 
^^-^'^zml^Wi^'^uw:^m^zt^:^i'. sm^;^ 
^^mtix^tct^-ofz'o. ^-:^<^mmtim^ix'^~ 

^'iDmitmtLXLtd. 

[0 0 04] Lib^L. tmco^t-mmmwTii. ^co 

X V ^^^^-^ tzcDx\ ^ - (r)mimm:^fm h Mzmn^z 
^j:^^j:\w^-nmmw:umM'^t>m^Ltzt-}i 

dM±ht-l^^£t-'itz. 

[0005] ^m>x.\,z. ^(^mmifzh ^mi. ^ 
~mwmm.mu-'i£Mi3^i3-^m^^z:n^-ft ^kt^ 

[0006] 

mm^mmfi>fz^(^^wa ^(^%m^z^i>^~m 
wmmi±. ^-^imm^^htz^cn^-mwmm.x' 

h-^x.^-^ {zWifi^m^-th tz)h(7}\i^inn:{U.mm 
-mm^muk . WMii-^^-^^z^gdihmn^mi^-t 
i>m\^\.-^y^k . 'm%^y^^zi-^xm\i!^^tifzw<%¥ 

k . y^^z J: -> T^tti $ fifzm^i(7^m±m^im 
■th t 7^-;^ Ymnk. b - Y mmz X -J 
x{m^fLfzmfim±mzm-^v^x^~nmmm.ti^'iL 

[ 0 0 0 7 ] ift L<{i:, mjmmi. 

mmzx xum^td-zmf^m-Mk mm:im.k(rym: 
if'^m'mMzm.^ntfz^^i.z^-nmmmm 
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[0 0 08] ttziltKii. ^-^ii. 7.^~fi,z^ 

- ^ 7}^ -;^ ^■ mmii; #m^i -fe y^ft:*f je LTistt ^> 
^1. n&<^Mifi-^y^i,zi-,xmiii^tifzmi^i(^&±m 

'^Lm:mt(^mii^^i<bj^i<bhtitziMmttzi^^iz^- 

[0 0 0 9] ttzMtKii. t-^J'ii. Xx-^'t^ 
[Ml§tL/i«it(7)3^ ;t'^)ilIi}i:^U^;lTlEijt- 1. ^ b l^zX 

wmmt. i^%WyMy^\,zx-yxm.^fifz%w. 
ifm.%WMz-m-h i. 0 \zmmwm-h . t 
;j^-;n^-0i?S{i, ^mMMy^\.zn%\^xm^i:>f\.. n 
moywMMv^^z^'^xm^^fifzm^^.ayWiKm'm 

'yt£<h\, \-)(ri\^~'7it^~)VYmmz'm^i\.fz%w. 

h%.\-jo)\^~'?A-^~!\ \-muz\m^fifzmfvm±m. 
t aiiwifi t ffm^^^'M.^ Mzw. 2 </)m^mttz 
^\.z^~9wmmm.\imnx'ht m^-tt . 

[00 10] 

^ fc ) 1 ^lEij^s^afiSc^ s^^mff^^n V ^ mx- 

5. A yf^-9 ioi5i:v^^yYu~y30^mtt. 

[00 11] sR^-^iii. fzb iimmmM(m 

mUbLxmv^^fih. SR^-^lii, ia2t;s^tj: 

\>zm.n^tifz¥mk<^^~^3b^-^ti. x^-9 2<^ 
mmzii . 6 00^® 2 a - 2 f § ti 

t^mrsmx-mf^^tix ui> , 7.^-9 202 ot^j^s 

(fzb 11,^:2 c, 2 f ) fcn-^'3t?)2ot?)5§S (/-ct 
;i{f3b, 3d) ^^^^LZ-^fc^, n-^30ffi02o 
t^^S3a, 3 ci±XT-^2t^^S2 at 2b, 2d 
fc2e«::{tM^^J;dt^'3Tl.^l.„ Xi^~^2(^ 



^^[tI-r-g,2'?^0^S2ai:2d, 2bt2e, 2ct2 
f ta. ^fl^'tl^A}V4 a-4 c*^itat;^0§^lT 

[0012] n>f;P4 atmeS I 1 ^jl^t . 
2 2 a , 2 d =Sr -5 T ^Ojfiffon-^ 

3c;)ggffi (IM2-(:-(43 a, 3c) 3^71-4 
b tmeS I 2 ^gl-f-t . Xx-^ 2 O^S2 b , 2 e 

1 ^: o X ^om^ayu-y 3 c^^S { H 2 Tii 3 
b, 3d) ^m\~th. ^AJVAcAzmSa^^ifcf 

b. x^~^2<n%%2c , 2 fa. mast ^-^T^ 

t?)igfic?)n-^3t?)^S (a2T-a3c, 3a) 
-th. Lfzt^-^X. n-^3O0lKt^agtT3fflc^m 
^11 l-I 3^^A iVAa-^-Ac^zWMSifZUzX 

D , n-^ 3 mm(7MmLxmw.^^h z. b t^-^ 

[0013] HltM-^T. SR^-^ia. n-^3 

/t-A'l a(7)tH:tifi-^a. 3ybn-7 3 0t;#i^>tL 
sR^-^iffl<7)3ffi<7)m?ii i--! 3a. Ay)^ 

-^'1 OT«$iXl>» 

[00 14] Ayr\-9\ oa. X^ v^y^'b^yi^" 
y!. ^'T-^b ^ vmmwM ^- 7 b ^ y i^'x ^ ( I G 

BT) 1 1-16. ¥A^~Y \ 7-2 2. ttil-by^?- 
2 3-2 5t3j;t>'IGBTiBi6[lIS&2 6^-^tJo h^y 
i^'X^I 1—1 3 CO 3 V-^^- a i: itCA"'yT U 5i?)iEffi 
WiiSSil. g-TfOxa ■y:$'i±^^^m3^;^4 a-4 

cay--^m-{z\m^iL. #^c?)<-xai GBTiBij 

[lII^2 6t;ffiM$tLS« b^y^-'X^' 14-1 6(7)31/ 

"^m^fi^ticxAjvA ^^Ac<r>mfm-izmm^ 

ll^ #«(7)A^-xai GBT|gil[lIIS2 6t;ffiM$tL 

[00 15] yAt-Yl!--! 9 COT J ~Yl±b 'Liz 

flhyy'JX^ I 3cr)jL^ y^^ztm^til. ¥ 

-f^-K2 0-2 2<7}T/~V\±^fi^-tiV yy=JX9 
14-1 6c?)3i/^'^t:fiM§tL. ^^mv-nib 
i,\,zj^'y^^)5(^W^{zmm^K:^. VM'ty^23^ 

2 5a. ^ii^iimmi i-ismnn. maumzm 
tfzuKjui^m&imv 1 -V 3 ^ ai^^i> „ 

[00 16] I GBTiitJ)0US2 6a. 3ybn-5 3 

o*^^,o$ij»fi^<j!' 1 1-<^ 1 etis^oT. h^y^^x 
^11-1 ec^^^^mmtfzmmmi^zi-^^ tfz. 

IGBT,|gij0£#2 6a. a yh^-y 3 Oij^ ^cr,'^-f 
"/Vr^ym'^-'i'SD^zjL'^LX. hyyjx^l 1- 
1 6 &^$iJB^tc#Wfit;^l> , 

[00 17] b^yi^'X^l 1, 1 4^i*fit-|ifc. A' 
-yxU StOIESi&^^.h^y^^'X^ 1 K 3^;L'4afcj; 
Uh yy'Jx^lA ^:iYlXr\ v x U 5 t^tSMjil I 
lii^&ih. hyy'Jx^l immmi.z^j:^b. ^A 
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;^4 at:#«§ix/iX^->;t'^'tao'l^Tn>f;P4 a^^^, 
hyyi^x^lA ><zmmVA i l 

a 4)1 4 a l^zmm S ix?tx:t-;l/^tS'3'l -it n >f 4 a 

)VA a i^zmihWifi 1 1 ^Fifac^ssmiftfi 1 1 ti^sg 

fl. t , m ^Ta s R^-:? 1 o ^MP 
^§^i:;6^X-§l>, 3^;U4b, Ac{zmi^^^^.l 
2, I 3t|5lStcMfflS^il>„ 
[0018] 3 y h n-^ 30a, PWW WaiMlif&3 

1. A/DnyA-^3 2a-3 2c, I GBT.|Bi))C 
P U 3 3 . h - ^ F 3 4 j; lfly7.^mm 

CPU3 5^#ti\ 

[0019] U-VVWWMHIif&B l{i. VV)V)^l a.<r) 

^■^m^^ s R^-^ 1 <Dmmi^^~ti''J9)vm^^z 

^fiLT I GBT»C PU 3 3fc itXv-Xxi^MfPC 

PU3 5tJf;LS.. A Dn> K-^3 2 a-3 2 c 

a. xti^ic^di-^y^r i 3- 2^o)r-fuy'^\ti\^^ 
vl-v3^TV^;^^i-^^;^^iLT i GBTigiijcp 

U3 3t^X.So 

[0020] I G B T»C P U 3 3 (i, VV)V^mm 

mi%3 1^3J;t^'A/D=^>-'^-.^7 3 2 a-3 2 C7:;>A(7) 

t ^z-m-h i. 0 ^j:mmmmmn<i> 1 1 --g;. 1 6 

J^t, IGBT|gij[lI|g2 6t;:#;?.S, IGBT 
»CPU3 3{4, ^XxA|lMCPU3 Sj&^^^O^-^ 

-y b ^'^ y^^t^jtE^g LT v-^ V b yim4> S D ^ 

I GBTigiJ)0S§2 6tC^/:i>, 
[0 0 2 1 ] 03 i4, 3-f;^4a-4cfc^ml.«^II 
l-I 3^^^-r^-<A^^-b-C35So lill 1-13 
!4. n-^ 3tO[iIlKict:jEt/iB§rBl-foJiJ^BM«}ifl 

I tt^^ll,, 

[0 0 22] /-ct^if I GBTiB|ljCPU3 3 

i V i t-t-h i^i^m 1 1 tint mm Ltz t m 

J^Lf^iSi^li. MAt^z^i-Xot^z. mmi>za-!jUAai,z 
m^ti^^m^i I 1 l4BM«iHl 1 1 J; 0 

[ 0 0 2 3 ] 5ttC, ^(^ikmm-i^t\ mi^i I 1 t j: 
^h±^^j:imz^j:-otzk% izm^i I 1 *M t mm Uz 

a izifMmtii 1 1 asfim^jiifi itx^ ^ximz 

lt^#tt^im^l>„ 

[00 24] ^<^=t~mmmmxn. 



[002 5] b-^;t;-;^HlIIf#3 4a, mWi-^y^2 
3-2 5iDai:tl«ffifi-^Vl-V3<7)b°-^fiVp 1- 
Vp3lrmitLTS/Xxi.»CPU3 5t;-^;lS, 
^:i9^> b°- ^ Tj^-zl- K @U§ 3 4 tt . El 6 t^^-f J: 3 1 . 
^■^^-H4 1-4 3. ^-^'^N°^'^4 4-4 eiiit^'fi 
Jl:S^4 7-4 9^#tf, r^^-b'4 1-4 3{4, ^ 
^imA:^ y- K 3 4 a-3 4 c t ai^ y- K 3 4 d- 
34 f ^-\'^N'^^y4 4-4 6{4, -f- 

tLmmi(y-b'34 a-34 f fcfSW4GND<7)9 
-^yt^Ol^tgil^ilS. fiKSi^4 7-7 9i4. ^^1 
m^-^'>^°>'^4 4-4 6tM?ije^§^ll>„ 

[00 26 ] m?fL-fey-tf2 3-2 50tfi^€J±fi^V 1 
-V3i4, 'eiieiiA:^jy-b'3 4 a— 34 ctJ?-i.A> 

^^VN-^-^? 4 4 -4 6(4. mm«?nry^?-2 

3-2 5^7)t^i:tI«ffifi-^Vl-V3i7)tr-:^'^iVp 1- 
Vp3tS«§^I'?.o ^^^^°>'^4 4-4 6^0M4, 
f iimjgK«^ 4 7-4 9 ^ /r L XWC^^ilh ^ 
y V^ j; 4 4-46 iO^Mflio i y'ffimS;T4 7 4 9 

&mmi. AA^Ab i^mmm-ym^ti. 
mmm'cwM^iiixoizm.^^iix\-^i. h~^m 

Vpl-Vp3{4. tH:;'3y-b'3 4d-3 4 f ^itLT 
i-XTi.$IJWC P U 3 5 J^tlli „ 
[00 27 ] vXxAllJIiCPUS 5(4, mMO^-yh 

=2:BSm?tffi I t ^i^^X I G B T»C P U 3 3 
il>„ i/S, yXxAM«CPU3 5{4, \::~9t^-lV 

Y'm3A\>zk-^xum^fLtzmM^y^2 3-2 5co 

tii:^3«ffifi-f-Vl-V30b-^ffiVp l-Vp3tS 

fz. ^XxA§lMCPU3 5i4, tztm7'\y-^t-^ 

<7y\m^zmw^x. &R^~9 iiw±.^^hfz}^(^i^ 

^ -y h r y-^^^J-^ I G B TffiiJjC P U 3 3 ^Z^-l h . 
[0 0 28] 07(4. i^Xi'J^§mCPU3 5cr,mm} 

i^-:.T, ^(n^~nm'^mcommz-?\^xmm-ti. 

r<-y^U StsXUA yr\-^l Qti^loSR^~9 l^y^ 
A)\^A a.-- A c ^zm% 11-13 mm^tlX S R^- 

^i:i)W§^il>, SR^-y it^0iKi*{4. ^yvws- 

1 afcJ;Wy;k^^»10£#3 lT-Mtfi§tlTCPU3 
3, 3 5tJ?-i.A,ill.„ ttz. '3-i)VW<fill--l3 
a, m?]il^ry-ff2 3-2 5T-Mtfi§^l. A/Dayy^- 
y 3 2 a — 3 2 cT-A/D^it§tlT I GBTlBltlCP 
\i3 3kzH-x.^tlh.. 

[0029] ^-yhvj^-. r^^)V. yv-^^i;-^^ 

^><7)fi-^, SR^-y l<7)(MllK^>5:i:-t;a^'^, ^^Xx 



(5) IM2 002-10681 (P2002-10681A) 



j^mmc p u 3 5 i^zi-oxsmm^M 1 1 ^«§ix 

I,, I GBTlgiftCPUS 3ii. u^;^m^i^tI l-i 3 
^^STOIfi I t t-Jit-|> j; 5 >'vs-,^ 1 

[0 0 3 0] tfz. «BK'lry-9-2 3-2 5cDai:^mffifi 

^Vl-V3t0b°-^ffiVp 1-Vp 3?&it-^;}^-/I/ 
^■ 0|f^ 3 0 iZim § tlT ^-X xi^MffllC P U 3 5 IZ^t 

^tL^. vXTi^Mfflicpu3 5i±. H7t;^-rj;3 

fc. Xt'/TS 1 •C«»K-lr>'^?-2 3-2 5toai:^mffifi 
-^Vl'-V3tDh°-:^ffiVp 1-Vp 3*^^>mirLl 1- 
I 3c7)t°-^fil p 1 — I p 3S:*fe. '^iomiit'-^' 

fii P i-i p 3^i5!}itj, 

[0 0 3 1 ] ?^l^-C-i/XTi^$IJPCPU3 5(i. Xx-y 

rs 2f\ i^ioiM ( 1 ) - ( 6 ) mn&^tix\^^^}^ 

[0032] 

I Ipl-Ip2 I <Ial- (1) 
I I P2-I P3 I <I al- (2) 

I P 3- I P 1 I <I a 1- (3) 

Ip l-I t I <I a2--- (4) 

I P2-I t i <I a2- (5) 
I Ip3-I t I <I a2- (6) 
fzfil. I a 1 , la 2«, mmmm ifzbllf 30 

A) fh^. 

[0 0 33] > -A-rJ.mmc P U 3 5 ii, Xt'V 

rs2 x\ mmh'-^m i p i - 1 p 3 rsc^mmmi. 

I a 1 J; 0 < . 3&^^«}itr-:^'^l I P l-I P 3 

t mmmm 1 1 1 (^mm^m i a 2 j; o i/h 

[00 34] J^V^T->'XTi.FfiWCPU3 5(i, 
7° S 2 -Cm^ ( 1 ) - ( 6 ) ;&i}1l^§tLTl^l. fc^JSiJL 
7° S 3 T'^- ^|g||)^a(iiE^-C35 -I. t 
m^l. XTvrS 2t« ( 1 ) - ( 6 ) 
T C V ^ t f [JJ^iJ L fz^-^i±X X r S 4 Tt- 

[0 0 3 5]|l8ii, n-f;l'4a~4ctoTtilS«jII 

1 — I 3t?)h-^fll p 1 — I pS^^'t^-^J^'f-^- 

hTh^. ^~^mm-mm-fj^]Em^m'mmi. sr 

1 , t 2 , t 3TiT^;btil> , ^-^.IEl6gM*^"iES=Sr 
ti^iil P 1 = I P2 = I p 3 = I ti:^i9. itjt; 

( 1 ) - ( 6 ) O^^T;&iiiJ£§^ll., 

[0 0 36] ^-nmmmpiEn;T^j:^^t§^ii. tzt 

lim9^Z^-tXd^Z^ I P 2= I P 3 = I t<I p 1 
0 , ( 2 ) ( 5 ) ( 6 ) limJl^tilf)\ 

(1) (3) (4) im&^mw 

[0 0 37] ^i^. b-:^'4^-;^^■[Mll^#345&i^:v^^l^ 



tt. lai ot^^-rJ;5t. mill 1- 1 3to5tj(7)v^^ 

[ 0 0 3 8 ] ^tj. ^(Dmmmmx'ii. itst ( 1 ) - 
{ 6 ) (D't^xms.^tix^^^^cD^^-mmm 

< . ( 1 ) - ( 3 ) mnfz$tixv^taf^-^mi)] 
mmiiiE'ffixh^km&ixhxv^i. im (4) - 
( 6 ) timrz^irx\-^mi=e-^mmmm.iii£.^x%^ 
tn'&Lxi,x\>\ 

[0039] tfz. ^(^mmmmxu. 3fflc?)«?i i 

l-i 3^^ws-^ 1 o^zX-^X^^LtitK 

[0040] ^^\^m^^^titzmmmmii-t^x<^<^x 

h h . wm(mm>tm uzmWiXitts: < xmm^ 
<7)mmi,zX'ox^.^ti. mi^m^<^mmbmmmMi5 
i:v^mmfix<^t^xcoms.ti^'ktii^ >i b tmm^n 

So 

[004 1] 

mmmm vxtco^^iz^ zcommi<zim^~m 
mmwx'ii. wM:^^^=e~:S'i>zmiiimm^mm-^y^ 
^zx-^xmiHii. wti'ty^^zx-yxmiii^tifzmmco 
m±m^ h - ^ li muz x -,xim \^~^t^ 

-^'ma^mti'^iEm-^t-rmmmzx n x-m.^ 
Lfzif->x. =t~mwmmmnts:m^\i\^~^ 
Tt^~)v Y mmzk '^xm^titzmw.mm.tmniztj: 

[ 0 0 4 2 ] i?^ L < «i. ^ij^mi^ii. b - yt-^-jV Y 

m^'mt:>itfzmntfz^^\,z^~nmmmm 

^xhhb'm.-fh . Ltiifi-^x.. ^-nmmmMm 
nts:ni'^\m<^ScM^b ^mm:mp^m.ffiYm\%x 0 
±%<ts:h<r)x. ^-^mm^mmnt-^-^fj-^m^kz 

[0043] ±fzn±\.<\±. %m-i^^~^\,zmih 

mm<n'm^y.^mm'mSyM y^\.zi.^xx$.^h.M%, 
comjt^r j; ■^xx^.^^tmmko^'mmckmn 

-"^ir^-jvYnmzim^ixfzmfvm-Mb . ffit^b- 
^ ^^~}^ Y muzum § fifzm:Amm b to^* 
^hfifz{mm^fzn3isi>z^-'?mmmmmnxh i> 
b'm.^h. Lfzffi-^x. ^-nmmmm'm.mis 

'yt^:< b \,\-'J<7^\Z-^t-~)VYnmz{m^Kfz 

€^Ift:^^ifcffi^^b-^'4^-;^ K nmzum^fifzmt. 
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[0 044] tfztJtL<\i. WMfpt:>^~9i^zmih 

-;^ ^■ mmzim § titzmhf,M±m t mimmm t <o 
mfj^^^^!!b^tifzm2(7^mimifz^-^i,z=t~^mm 

mmzum^titzm:<MM±m t ftu^Db - y 
{z\m^ixfzn:if^m±\§.b<nm^m^i. o h±^<t£ 

[01] - c?>^Hjjc?;) ■'im^mmz j; i> s r^- ^^(7) 
[03] 01 {z^.Lfz^-9WMmm.ifi-iEm^^ 

[ 04 ] 0 1 t/i^- ^'igijgMj&^'M^^fc^-^ 



[05 ] 01 ^z7f^Ltz^~n%$mm±im'^ti:mi^ 

>fyys-^^^i^sR^-^tjIfil>m?Ii 1-13 
[06] 0H;S^L/th-^':Js-;l'b'[lIg&(7)fflfi|^^ 
[07] 0H;S^t/i>'XTA$[J«CPU(7)fl^# 

^ ^-r 7 n-^^- h xh h o 

[08 ] 01 \,Z7rsLit^~mWmm.ifi^n^j:^<7:i 
«Str-^fiI p l-I p3S:S^t-^-f 

[09] 0 H^tS L /i^- ^igiJ^E*^'M^^*|^tO 

m»ilt-:;'fBl P l-I p3^7j^-r^-^A^^-h-c-3^> 

[010] ; <7)^St<7)j^HloJt!Bel^J&^^t-^ i^^^ 
~YX%^. 

1 SR^-^. 2 Xt-^. 2a-'2f , 3 a-3 
d 4a-4cr3^;P, 5 A'^/rU. 10 ^ 

yA'-^, 11-16 y-v^im^U^'-yhyy 

-JX^^ 17-2 2, 4 1-4 3 ^■•-f5j--H. 2 3- 

2 5 Wil-lrVHf, 2 6 I GBT,|Bil[lIS&. 3 0 rJ 
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